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(57) ABSTRACT

An arrangement apparatus includes a stage, an arrangement
part, and a control part. The stage supports a substrate. The
arrangement part holds a die and arranges multiple dies on
the substrate supported by the stage. The control part has a
map data indicating arrangement positions of the dies and
generated based on a positional relationship among patterns
formed by an exposure apparatus, and controls, based on the
map data, relative positions between the stage and the
arrangement part when arranging the dies on the substrate.
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1
ARRANGEMENT APPARATUS AND
ARRANGEMENT METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a 371 application of the International
PCT application serial no. PCT/JP2020/031466, filed on
Aug. 20, 2020. The entirety of the above-mentioned patent
application is hereby incorporated by reference herein and
made a part of this specification.

BACKGROUND

Technical Field

The disclosure relates to an arrangement apparatus and an
arrangement method.

Description of Related Art

Patent Document 1 describes a semiconductor fabrication
technique. In this technique, wafers on which multiple
semiconductor devices are formed are bonded to each other,
and a connection electrode on one wafer and a connection
electrode on another wafer are bonded to each other. Then,
the wafers in the bonded state are separated into individual
semiconductor devices by dicing.

RELATED ART
Patent Document(s)

Patent Document 1: Japanese Patent Application Laid-
Open No. 2007-158200

SUMMARY
Problems to be Solved

When wafers are bonded to each other as in the technique
described in Patent Document 1, for example, as the semi-
conductor devices formed respectively on the wafers also
include defective products, the yield may decrease as a
result. To solve this, the following method is conceivable:
good dies diced from a wafer are rearranged on a substrate
in correspondence to the original wafer, and the dies rear-
ranged on the substrate are connected to another correspond-
ing wafer. In that case, it is required to accurately rearrange
the diced good dies on the substrate.

The disclosure provides an arrangement apparatus and an
arrangement method capable of accurately arranging dies.

Means for Solving the Problems

An arrangement apparatus according to an embodiment of
the disclosure is an apparatus which arranges multiple dies
on a substrate in correspondence with multiple patterns so as
to bond to a wafer having the patterns formed by an
exposure apparatus. The arrangement apparatus includes a
stage, an arrangement part, and a control part. The stage
supports the substrate. The arrangement part holds the die
and arranges the dies on the substrate supported by the stage.
The control part has a map data indicating arrangement
positions of the dies and generated based on a positional
relationship among the patterns formed by the exposure
apparatus, and controls, based on the map data, relative

10

15

20

25

30

35

40

45

50

55

60

65

2

positions between the stage and the arrangement part when
arranging the dies on the substrate.

In the arrangement apparatus described above, the relative
positions between the stage and the arrangement part are
controlled by the control part based on the map data, so that
the die held by the arrangement part is arranged at a
predetermined position on the substrate supported by the
stage. The map data is based on the positional relationship
among the patterns actually formed by the exposure appa-
ratus. Therefore, the map data reflects the amount of devia-
tion from the design position in the patterns formed by the
exposure apparatus. As a result, according to the arrange-
ment apparatus, the dies can be accurately arranged on the
substrate.

Further, based on a deviation amount of positions between
the dies and the patterns acquired in a state in which the dies
arranged on the substrate and the wafer are bonded together,
the control part may update the map data to cancel out the
deviation amount. According to this configuration, the accu-
racy of the map data can be improved.

In each shot which includes the patterns, the exposure
apparatus may form the patterns on the wafer. The map data
may include a positional relationship among the shots. The
control part may arrange the dies on the substrate based on
the positional relationship among the shots. In this configu-
ration, the data amount of the map data can be reduced.

An arrangement method according to an embodiment of
the disclosure is a method of arranging multiple dies on a
substrate so as to bond to a wafer on which multiple patterns
corresponding to the dies are formed by an exposure appa-
ratus. The arrangement method includes: a step of acquiring
a map data indicating arrangement positions of the dies
based on measurement of positions of the patterns on the
wafer on which the patterns are formed by the exposure
apparatus; and a step of arranging the dies on the substrate
based on the acquired map data.

In the arrangement method described above, the dies are
arranged at predetermined positions on the substrate based
on the map data. The map data is acquired based on
measurement of positions of the patterns actually formed by
the exposure apparatus. Therefore, the map data reflects the
amount of deviation from the design position in the patterns
formed by the exposure apparatus. As a result, according to
the arrangement method, the dies can be accurately arranged
on the substrate.

Further, the arrangement method may further include: a
step of acquiring a deviation amount of positions between
the dies and the patterns in a state in which the dies arranged
on the substrate and the wafer are bonded together; and a
step of updating the map data to cancel out the deviation
amount. According to this configuration, the accuracy of the
map data can be improved.

In each shot which includes the patterns, the exposure
apparatus may form the patterns on the wafer. The map data
may include a positional relationship among the shots. In the
arranging step, the dies may be arranged on the substrate
based on the positional relationship among the shots. In this
configuration, the data amount of the map data can be
reduced.

Effects

According to an embodiment of the disclosure, an
arrangement apparatus and an arrangement method capable
of accurately arranging dies are provided.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view schematically showing a
wafer on which circuit patterns are formed by an exposure
apparatus.

FIG. 2 is a schematic view showing an arrangement
apparatus according to an example.

FIG. 3 is a view showing a relationship between a wafer
and dies arranged on a substrate.

FIG. 4 is a flowchart showing an arrangement method
using the arrangement apparatus.

FIG. 5 is a schematic view showing an arrangement
apparatus according to another example.

FIG. 6 is a perspective view schematically showing a
wafer on which circuit patterns are formed by another
exposure apparatus.

DESCRIPTION OF THE EMBODIMENTS

Hereinafter, an arrangement apparatus and an arrange-
ment method according to an example will be described in
detail with reference to the accompanying drawings. In the
description of the drawings, the same eclements will be
labeled with the same symbols, and repeated descriptions
will be omitted.

The arrangement apparatus according to the disclosure is
an apparatus for arranging multiple dies on a substrate with
the mounting surfaces facing upward. Since the arrangement
apparatus rearranges the dies obtained from dicing onto the
substrate, the arrangement apparatus may also be referred to
as a rearrangement apparatus. Such an arrangement appa-
ratus may be used in part of a semiconductor chip fabrication
process. In a semiconductor chip fabrication process accord-
ing to an example, a wafer on which multiple circuit patterns
are formed is prepared. The mounting surfaces of the dies
rearranged on the substrate are respectively electrically
connected to the circuit patterns formed on the wafer. By
dicing the wafer to which the dies are connected, multiple
semiconductor chips may be fabricated.

The accuracy of the position of the circuit pattern formed
on the wafer depends on an exposure apparatus. FIG. 1 is a
perspective view schematically showing a wafer on which
circuit patterns corresponding to multiple dies are formed by
an exposure apparatus. FIG. 2 is a schematic view showing
an arrangement apparatus according to an example. In the
disclosure, the exposure apparatus forms circuit patterns 4
on a wafer 2 in shot units. A shot may refer to a region that
the exposure apparatus can expose at a time. In the illus-
trated example, nine circuit patterns 4 are formed in each
shot 6 of the exposure apparatus. The exposure apparatus
exposes the wafer 2 while shifting the position of the shot 6,
for example, by moving a stage on which the wafer 2 is
placed at a predetermined pitch. In that case, the positional
relationship among the circuit patterns 4 included in one
shot 6 depends on the pattern mask of the exposure appa-
ratus and thus does not change. On the other hand, since the
positions of the shots 6 depend on the accuracy of the pitch
of'the stage, a slight deviation may occur. In other words, the
position of the circuit pattern 4 formed on the wafer 2 may
deviate from a design position. Therefore, the arrangement
apparatus 10 arranges multiple dies 14 on a substrate 12 so
as to correspond to the positions of the circuit patterns 4
actually formed on the wafer 2.

As shown in FIG. 2, the arrangement apparatus 10
includes a stage 11, a mounting head (arrangement part) 13,
and a control device (control part) 15. The stage 11 supports
the substrate 12 at a predetermined position on the substrate
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12. Multiple dies 14 are arranged on the substrate 12 by the
arrangement apparatus 10. For example, the substrate 12
may be a glass substrate, a silicon substrate, etc. Further, the
substrate 12 may have the same shape as the wafer 2 to be
bonded. The substrate 12 in the illustrated example has a
disk shape.

The mounting head 13 may sequentially hold each of the
dies 14 to arrange the dies 14 on the substrate 12 supported
by the stage 11. The mounting head 13 according to an
example may adsorb and hold the die 14 by a mechanical
operation. The mounting head 13 of the illustrated example
is supported by a movement control apparatus 17. The
movement control apparatus 17 may be an apparatus that
controls the movement of the mounting head in the X-axis
direction, the Y-axis direction, and the Z-axis direction.

For example, the movement control apparatus 17 may be
configured to include a Z-axis moving mechanism which
supports the mounting head and moves the mounting head in
the Z-axis direction, a Y-axis moving mechanism which
supports the Z-axis moving mechanism and moves the
Z-axis moving mechanism in the Y-axis direction, and an
X-axis moving mechanism which supports the Y-axis mov-
ing mechanism and moves the Y-axis moving mechanism in
the X-axis direction.

In that case, the Z-axis moving mechanism according to
an example includes a guide rail extending along the Z-axis
direction, and a base supported by the guide rail and moving
along the Z-axis direction to support the mounting head. The
Y-axis moving mechanism according to an example includes
a guide rail extending along the Y-axis direction, and a base
supported by the guide rail and moving along the Y-axis
direction to support the Z-axis moving mechanism. The
X-axis moving mechanism according to an example
includes a guide rail extending along the X-axis direction,
and a base supported by the guide rail and moving along the
X-axis direction to support the Y-axis moving mechanism.

The control device 15 includes a computer and electronic
circuits connected to the computer, and executes an opera-
tion control of the arrangement apparatus 10 by executing a
predetermined program by a CPU. For example, the control
device 15 controls relative positions between the stage 11
and the mounting head 13 based on a map data. By con-
trolling the operation of the movement control apparatus 17,
the control device 15 according to an example controls the
position of the mounting head 13 to be a position corre-
sponding to the map data. Further, by controlling the opera-
tion of the mounting head 13, the control device 15 arranges
the adsorbed/held die 14 to a position on the substrate 12
corresponding to the map data. For example, an adhesive
layer for detachably adhering the die 14 may be formed on
the substrate 12, and the die 14 arranged on the substrate 12
may be temporarily fixed to the substrate 12. Further, an
adhesive layer may also be formed on the die 14 to tempo-
rarily fix the die 14 to the substrate 12.

The map data is a data indicating arrangement positions of
the dies 14 arranged on the substrate 12. The map data is
generated based on a circuit pattern data indicating the
positional relationship among the circuit patterns 4 on the
wafer 2 actually formed by the exposure apparatus. The
circuit pattern data directly or indirectly includes a data of
relative positions among the circuit patterns 4, and for
example, may specify the positions of all other circuit
patterns 4 when the position of one circuit pattern 4 is
specified.

For example, the circuit pattern data may be a data
indicating a positional relationship among the respective
centers of the circuit patterns (patterns) 4 actually formed on
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the wafer 2. Further, as described above, the circuit patterns
4 are formed by the exposure apparatus in shot units.
Therefore, for example, the circuit pattern data may be a data
indicating a positional relationship among the centers of the
shots (patterns) 6 on the wafer 2. Further, the circuit pattern
data may be a data indicating positions of the circuit patterns
4 or the shots 6 with respect to a reference position (e.g., the
center) of the wafer 2. In that case, the circuit pattern data
may specify the positions of all the circuit patterns 4 when
the reference position is specified. Further, the circuit pattern
data may be a data indicating a deviation amount between a
position of the circuit pattern of the as-designed wafer and
a position of the circuit pattern 4 of the actually formed
wafer 2.

The circuit pattern data according to an example may be
acquired by measuring the positions of the circuit patterns 4
formed on the wafer 2 by using, for example, a measuring
device including a microscope. Generally, the position
deviation of the shots 6 due to the exposure apparatus is
reproducible. Therefore, in the arrangement apparatus 10 in
the disclosure, the circuit pattern data corresponding to the
same type of wafer may be acquired once only.

The map data may be generated based on the circuit
pattern data. As described above, the circuit pattern data
indicates the positional relationship among the circuit pat-
terns 4 on the wafer 2. In the disclosure, the wafer 2 and the
dies on the substrate 12 are bonded together so that the
circuit patterns 4 formed on the wafer 2 and the dies 14
arranged on the substrate 12 are accurately connected to
each other. FIG. 3 is a view showing a relationship between
the circuit patterns of the wafer and the dies arranged on the
substrate. As described above, since the positions of the
circuit patterns in one shot do not change, in FIG. 3, the
circuit patterns 4 formed on the wafer 2 are drawn in shot
units, and the dies 14 arranged on the substrate 12 are drawn
in the unit of regions 16 corresponding to the shots. As
shown in FIG. 3, the positions of the shots 6 (i.e., the circuit
patterns 4) which may be indicated by the circuit pattern data
and the positions of the regions 16 (i.e., the dies 14) which
may be indicated by the map data are in a relationship of
mirror symmetry (line symmetry) with respect to each other.

The map data according to an example may be a data
indicating a positional relationship among the respective
centers of the dies 14 arranged on the substrate 12. Further,
the map data may be a data indicating positions of the dies
14 with respect to a reference position (e.g., the center) of
the substrate 12. Further, the map data may be a data
indicating an amount of deviation of the die 14 on the
substrate 12 from an as-designed arrangement position. The
as-designed arrangement position of the die 14 may be a
position corresponding to the position of the circuit pattern
of the as-designed watfer, i.e., a position in a mirror-sym-
metrical relationship with the position of the circuit pattern
of the as-designed wafer.

The control device 15 according to an example may
update the map data after executing the arrangement of the
dies 14 based on the acquired map data. Even if the dies are
arranged based on the map data, it is likely that a deviation
(error) may occur between the position of the circuit pattern
4 of the wafer 2 and the position of the arranged die 14 due
to a pitch deviation of the movement control apparatus 17 or
the like. Therefore, the map data may be updated to cancel
out the deviation amount.

The positional deviation amount between the dies 14 and
the circuit patterns 4 may be acquired by using, for example,
a measuring device including an infrared microscope in a
state in which the dies 14 arranged on the substrate 12 and
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the wafer 2 are bonded together. The deviation amount may
be a difference between the respective center positions of the
dies 14 and the respective center positions of the circuit
patterns 4 when viewed from the thickness direction of the
wafer 2. The map data updated based on the deviation
amount may be inputted to the control device 15, or the
existing map data may be updated by the control device 15
to which the deviation amount data is inputted.

Next, a series of operations based on an arrangement
method will be described. FIG. 4 is a flowchart showing an
arrangement method according to an example. In the
arrangement method according to an example, first, by
measuring positions of multiple circuit patterns 4 on a wafer
2 on which the circuit patterns 4 are formed, a circuit pattern
data indicating a positional relationship among the circuit
patterns 4 is acquired. Then, a map data indicating arrange-
ment positions of multiple dies 14 is acquired based on the
acquired circuit pattern data (step S1). As described above,
since the position of the circuit pattern 4 based on the circuit
pattern data and the position of the die 14 based on the map
data are in a mirror-symmetrical relationship, the map data
may be acquired by converting the circuit pattern data by a
predetermined calculation. The acquired map data may be
inputted to the control device 15 of the arrangement appa-
ratus 10. The acquired circuit pattern data may also be
inputted to the control device 15 for the control device 15 to
generate the map data.

Next, based on the acquired map data, multiple dies 14 are
arranged on the substrate 12 (step S2). In other words, by
controlling the movement control apparatus 17 based on the
map data, the control device 15 arranges the dies 14 at
positions on the substrate 12 corresponding to the map data.
Afterwards, the substrate 12, on which the dies 14 are
arranged, is taken out from the arrangement apparatus 10
and is bonded with the wafer 2 so that the dies 14 and the
corresponding circuit patterns 4 are electrically connected to
each other. By dicing the wafer 2 to which multiple dies 14
are connected, multiple semiconductor chips may be fabri-
cated.

The map data may be updated when the positional devia-
tion between the dies 14 and the circuit patterns 4 bonded to
each other is large (step S3). The positional deviation
amount, as described above, may be acquired by using a
measuring device including an infrared microscope in a state
in which the dies 14 arranged on the substrate 12 and the
wafer 2 are bonded together. In other words, it is acquired
before dicing the wafer 2 to which the dies 14 are connected.
Then, the map data is updated to cancel out the acquired
deviation amount, and the updated map data will be used for
the arrangement operation next time.

As described above, the arrangement apparatus 10
according to an example is an apparatus which arranges
multiple dies 14 on a substrate 12 in correspondence with
multiple circuit patterns 4 so as to bond to a wafer 2 having
the circuit patterns 4 formed by an exposure apparatus. The
arrangement apparatus 10 includes a stage 11, a mounting
head 13, and a control device 15. The stage 11 supports the
substrate 12. The mounting head 13 holds each of the dies
14 to arrange the dies 14 on the substrate 12 supported by the
stage 11. The control device 15 controls relative positions
between the stage 11 and the mounting head 13 when the
dies 14 are arranged on the substrate 12, based on a map data
which indicates arrangement positions of the dies 14 and is
generated based on a positional relationship among the
circuit patterns 4 on the actual wafer 2.

In that case, the arrangement method includes the follow-
ing steps. A map data indicating arrangement positions of
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multiple dies 14 is acquired based on measurement of
positions of multiple circuit patterns 4 on a wafer 2 on which
the circuit patterns 4 are formed by an exposure apparatus.
The dies 14 are arranged on the substrate 12 based on the
acquired map data.

In the arrangement apparatus 10 and the arrangement
method described above, the relative positions between the
stage 11 and the mounting head 13 are controlled by the
control device 15 based on the map data, so that the die 14
held by the mounting head 13 is arranged at a predetermined
position on the substrate 12 supported by the stage 11. The
map data is based on the positional relationship among the
circuit patterns 4 on the wafer 2 actually formed by the
exposure apparatus. Therefore, the map data reflects the
amount of deviation from the design position in the circuit
patterns 4 formed by the exposure apparatus. As a result,
according to the arrangement apparatus 10, the dies can be
accurately arranged on the substrate 12.

Further, based on a deviation amount of positions between
the dies 14 and the circuit patterns 4 acquired in a state in
which the dies 14 arranged on the substrate 12 and the wafer
2 are bonded together, the control device 15 may update the
map data to cancel out the deviation amount. In that case, the
deviation amount of positions between the dies 14 and the
circuit patterns 4 is acquired in a state in which the dies 14
arranged on the substrate 12 and the wafer 2 are bonded
together, and the map data is updated to cancel out the
acquired deviation amount. Even if the arrangement of the
dies 14 is executed by using the map data generated based
on measurement of the wafer 2, it is likely that a positional
deviation still occurs between the dies 14 and the circuit
patterns 4 when the dies 14 arranged on the substrate 12 and
the wafer 2 are bonded together. As described above, by
updating the map data using the actually measured deviation
amount, the accuracy of the map data can be improved.

Further, the map data may include a positional relation-
ship among the shots 6, and the control device 15 may
arrange the dies 14 on the substrate 12 based on the
positional relationship among the shots 6. In this configu-
ration, the data amount of the map data can be reduced.

Although the form of the arrangement apparatus has been
described above, the configuration of the arrangement appa-
ratus is not limited to the described form.

For example, in the arrangement apparatus, it would
suffice if the relative positional relationship between the
substrate on the stage and the mounting head is controllable.
For example, FIG. 5 shows an arrangement apparatus 100
according to another example. The arrangement apparatus
100 includes a stage 111 which supports a substrate 12, a
movement control apparatus 117 which supports a mounting
head 13, and a control device (control part) 115. The stage
111 supports the substrate 12 at a predetermined position on
the substrate 12. Further, the stage 111 is a so-called XY
movement stage and is capable of a movement control in the
X-axis direction and the Y-axis direction. The movement
control apparatus 117 has a Z-axis moving mechanism
which moves the mounting head in the Z-axis direction. The
control device 115 controls the position of the stage 111 in
the X-axis direction and in the Y-axis direction, and controls
the position of the mounting head 13 by an operation control
of the movement control apparatus 117. Accordingly, the
control device 115 controls the relative positions between
the stage 111 and the mounting head 13 based on the map
data.

Further, although it has been shown that the exposure
apparatus forms multiple circuit patterns 4 on the wafer 2 in
one shot, the number of circuit patterns 4 of each shot in the
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exposure apparatus is not particularly limited. FIG. 6 is a
perspective view schematically showing a wafer 2 on which
circuit patterns 4 are formed by another exposure apparatus.
As shown in FIG. 6, the exposure apparatus may form one
circuit pattern 4 on the wafer 2 in one shot 6. In other words,
the number of circuit patterns 4 included in one shot 6 may
be one. In that case, the control device 15 may control the
positions at which the dies 14 are arranged on the substrate
12 for each shot based on the map data.

What is claimed is:

1. An arrangement apparatus which arranges a plurality of
dies on a substrate in correspondence with a plurality of
patterns so as to bond to a wafer having the patterns formed
by an exposure apparatus, the arrangement apparatus com-
prising:

a stage which supports the substrate;

an arrangement part which holds the die and arranges the
dies on the substrate supported by the stage; and

a control part which has a map data indicating arrange-
ment positions of the dies and generated based on a
positional relationship among the patterns formed by
the exposure apparatus, and controls, based on the map
data, relative positions between the stage and the
arrangement part when arranging the dies on the sub-
strate.

2. The arrangement apparatus according to claim 1,
wherein, based on a deviation amount of positions between
the dies and the patterns acquired in a state in which the dies
arranged on the substrate and the wafer are bonded together,
the control part updates the map data to cancel out the
deviation amount.

3. The arrangement apparatus according to claim 1,
wherein

in each shot which comprises the patterns, the exposure
apparatus forms the patterns on the wafer,

the map data comprises a positional relationship among
the shots, and

the control part arranges the dies on the substrate based on
the positional relationship among the shots.

4. The arrangement apparatus according to claim 2,

wherein

in each shot which comprises the patterns, the exposure
apparatus forms the patterns on the wafer,

the map data comprises a positional relationship among
the shots, and

the control part arranges the dies on the substrate based on
the positional relationship among the shots.

5. An arrangement method of arranging a plurality of dies
on a substrate in correspondence with a plurality of patterns
so as to bond to a wafer having the patterns formed by an
exposure apparatus, the arrangement method comprising:

a step of acquiring a map data indicating arrangement
positions of the dies based on measurement of positions
of the patterns on the wafer on which the patterns are
formed by the exposure apparatus; and

a step of arranging the dies on the substrate based on the
acquired map data.

6. The arrangement method according to claim 5, further

comprising:

a step of acquiring a deviation amount of positions
between the dies and the patterns in a state in which the
dies arranged on the substrate and the wafer are bonded
together; and

a step of updating the map data to cancel out the deviation
amount.
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7. The arrangement method according to claim 5, wherein

in each shot which comprises the patterns, the exposure
apparatus forms the patterns on the wafer,

the map data comprises a positional relationship among
the shots, and

in the arranging step, the dies are arranged on the sub-
strate based on the positional relationship among the
shots.

8. The arrangement method according to claim 6, wherein

in each shot which comprises the patterns, the exposure
apparatus forms the patterns on the wafer,

the map data comprises a positional relationship among
the shots, and

in the arranging step, the dies are arranged on the sub-
strate based on the positional relationship among the
shots.
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